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[Sflrfrif] 
[0 0 0 1 ] 

[0 0 0 2] 

■Hfcfc, C uS*&*E*»j6*:^j£i-SRIKH\ ft 
a^CutltiU -€-<0^, ft^fitJ^MWJS (CMP I Chemical Mechanical Polishin 

g) mtrm^xmMi^fmit-t^ mz.i£, #mi &^2#bb) 0 cu?5 s i«$afc 

C t t-«t ot^WC ug^iiSillcWS^tL^T-V y v (dishing) ^Ifelf^coM)* 
[0 0 0 3 ] 

[#ff 3ai£ 1 ] &m 2 0 0 0 - 3 9 1 2 ^r&m (g$ 0004. 0007) 
[#fF^m 2] #12 0 0 2-3 5 9 2 4 4 0005-0010, (U 2 

) 

[nwi^Lii t-t&mm] 

[0 0 0 4 ] 

m (Low- km) ) <Dm&tf$>2>o mmm<7>i&mm.mit<7)tz>t>iz&mmzi&&mit m 
&iimt) Ltim&izit^ mm<7>mmwmm&TL, mmmzmmtfti* t*<7> 

^Jl^f&^LI, < z\<Dtz£>, Mmf±t)<7)-m<Vi&T l. 5 P s i 

t± , 7,)v--?v v (Dj&Ttmm iz & h t v » o pga#4 1; & 0 

[0 0 0 53 
[0 0 0 63 

*;-e, *&Wi*±fcLtz£ n %i&&&m<r>mmZffi®:irZ>tz&Kt£2fttz i><DXtb n 

, *<DB&jii, mmj±t}*i&Tz-£xi>}£m&)-&^x)v--7>y h zm$ix&2>n#)&&m 

[KJH £ #&-t & * 
[0 0 0 7] 

^<i-J;^tc, iE**i±i:C u *±jS*i:t4ill*^JSt4I8t, ^flB««« 
SlBOK-ft^J: ») £J£S ft fcgfcffc« IS llirlE**«±fciREBMI:* «t 0 & 

[0 0 0 8] 
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[0 0 0 9] 

m i nrnmBW- 

m\ (a) (f) t-cit. *&m<oi&i<o&tomm~&&Mto&&m#Mi&<otej& 
[ooioj 

*10*«|»!Ktc«*ilie>a*HEi»»jfi<7>»^ftt=*3v»"C»i, mi (a) tc^ 

X -9 ^2»f$*T-^Jj£$tL/j#2ff$:^S (>7.x^) 1 0 0 -bmfeli/i 1 0 1 £ 

«u mm i o i (Dmmm^mm m%k^?->^ttfc-tz>mm \zw.um<vm 

1 o 2 ^Mt^c n i mmm 1 o 1 w*#s«i o $ ±.\zfmztix^z>m& 

^ifn i o i t^mfo&fci o o t<7)mi,z]tii<nm («*.«:, ^m.w^> 
mm) mltv>tuv> 0 #e*iei o it*, waij:, cvd (it¥%m$cm 
ffl^tiit^o km i o i it, s i o 2 (ift->'jn» frbm&zti. m 

Wit, Wx.l£, 5 0 0 n m-eab-So ifc, *102 2r&<a «J V 7 -f tkW&Xf^ v 

-sx.y + yy (RIElReactive Ion Etching) SB&fl§V»£ 0 & 
io. d(7)i-7^>^(C(±, v h n v - K* 7 7 f > 7Sf, — lUMjfe 

lf^^7X7x y y /SI, ICP (Inductive Coupled PI 
as ma) gx^fy^i, ^ 'J 3 >»fe7'7 X vx ^ f > ^f, RX/ECR (E 
lectron Cyclotron Resonance) IX^Xvx -y -f- > y'^M. 

<D^frbmiR2titzgtmzMg.m^2>zttfx*&2>o ttz, m i i<z7ji£titzmm ioi 

WOlfiii <7)X. y •f->^-j3V>T 1^1^X7 > ^^gOtf 3 ^^ il 

ti\ c 4 F 8 (tn7^tny^n77» , co (— ant^) > o 2 mm) > & 

If A r (T^rf>) <n>WL&if* £ffiv>& - £ ^. y * y ^#(4, $|x.(£\ C 4 

F s if^MM.ifi 1 4 s c c m (j£;/j-fc ✓'•f-^ — h iStandard Cubic 

Centimeters per M i n u t e ) > C O if 7^\%m.if 5 0 s c c nu O 

2 #'Xv,f irt* 5 seem, A r 2f*3E*7& s 3 0 s c c m, ^y^-y y'mW.^>MU^^1ja^ 
ti&~Mm$i.W,t) (RF^'7-) 7i»- 1 . 5kW. i7f ^/<-rtOM#5 
0 m T o r r £ 0 

[0 0 113 

Ml (b) J: -9 IC, 1 0 2 1*1® fc^-trKM 1 0 1 ±.<Dffl&KJ* 

■J 71 1 0 3 ^iSt^o 71103 (±> * 'J yy&iZX HaN ( 

mt9>9fr) I^tflt^utCi^fMtSo A''J7il0 3^li?(±, Wi(f, 5 

0 nmt*l)^„ A''J7il 0 3«li, 9 — Y v IHtTa £ 

SrJftJ&fcXyCy * 'J Vftfrti&o zcox/ty 9 'J >r£fr-9 9 x ) y y*m 

o r r, ^ U V^iOlftCttl&^tl^ilSl* (DC^7-) #6kW, f&m 

UfZtfl 5 0°C-C"*^o 
[0 0 123 

>Xtz, hi 1 (b ) u^^tis «t -9 rn 1 o 3 <Dmwiz, c u ks i o 4 & 

ff^-t&o C u KB 10 4 <79)9$i4, 15!)xJ4\ 1 5 0 n mX&2> 0 C u v- K* 1 0 
4 14, X/N' y^'J >XM^TC u £ &CttC«fc Off^^tL^o x/N°-y^'J> 
i7*(4, ^-y-y h LTC u Srfflvs ^n-fc*#x LTA r *&|6r1±£ffii6fc 

^ yym\z£ *)'iTfr>tlZ> 0 X/N° y ^ 'J > *5tt ^> -7 * 'J >i7'^#{4, 
«x.lf, 7;/^7 ^ 'J >XStrt<Of M7J* ? 2 mT o r r, y ^ V > 
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[0013] 

mi (c ) IZTfiZftZ XiK, C uil*o § tc'fin Ztizxn, <W 1 0 2 £C 
u TH*^< ir X Ti:, ft 1 0 2 [*l^-g-tf C u KS 1 0 4±<0fl*£tcc u 
, Cuy-Kil 04lO f f<D±OCutii (l»<6o^I) ^^^Cui (i»m^ 
) 1 0 5£tfM1-£ 0 CullO 5 0MCP^Ltl±, m^oiMict il02^S 

X.J4, C u^55^t^ai$-iJ:^7ClC^^C u S 0 4 • 5H 2 O (i^iH) , m^fS*14£ii5 

#>£h 2 so 4 , mm : Mmmu^^R^mm^r y - k (i?ijxt4\ ';>#^r^ 

) cov#M^^^t-^>C l (HiO , S^ji^14^[S]±$-*^^n^J^i-^^i-^o Cu 
m 1 0 5 £lift£t!:£m$F#>o £ o § ff£<7)®JS £ 2 5 °C t L, a6o^m^f 

, Wm^TV 7"lCiJV^T(i0. 2A/dm 2 (7^7|Wfy^-MW < ^<|2 
x-f y 7°tcjo^T(i2 A/dm 2 tLtU^o f- y ^-CWaEafflEfcTtf -2>S&t4 

, ®m*T- v ^Ci3v^^tafg-et(SJ6o # Srfir ^ klftiffl/'?* - 1 0 20 

a i) pftia-ci6o ^m^A*) n**v»-e» i o 2 rtn#>f FM^fini'^ frb-ei> 

[0014] 

3 5 0°CtCT 1#~ 3 0 0#fS<7>f&M£N 2 (ft) tH 2 (**) Ojl^H^C't'-C 

«t *k »^ig H B H t£^^r-r^.c un i o 5<dc u^^iomma^-rt 1 & k, cuii 
iffl©itrt©^iMi(7)^v>c ui i o 5 nesting mi (<n 

ct^tc, Cull 0 5^Ii:ifti (CugHb^S) 1 0 6 j& s £.j£$ft£o f/i, 
[0 0 15] 

&iZ, HI (e) X n C ui 1 0 5 ©iflf^iil^T Lfc^x^ 

uitTcMssrifc-f ac: t icio-cKfti i o 6 zm^Ltzmz. ^ j^^iM^-^m^ ^ 

;U4\ ii7cM(4£S 1 0 0t- 3 5 0tt:tl 0^- 5^i©iM^N 2 fc H 2 o?I 
^-^X^H^^-CiT^o Z-Vv'fmi 0 714, «x.tf, H$ 1 0 nmOT i S i N (B.it 
+ 9 >->i; 3>) m-C^^o T i S i NiWffMlt ^-y? h t LTT i 3 S i 5 , 7" 
n-tX#X k LTA r /N2 A3 X^'y * 0 > ?mW.\*i<7) ^ ? 'J > 

I^Ei#3mTo r r> X/f y ? 0 > /UlCMS WtiMJtfP 0 . 5kW, 

m&m^i 0 o°co^f^TiTTo ±iEKw-ei±, mjt&mmz * \ ? -fm 1 o 7 £ 

Mtl>f^*liLfc^ H2 (±^^7^11 0 7 £j§j§ LX&W)-e&2><DX\ 

-fmi 0 7fMii:l7cai^ffotifkil 0 6^i*LTU^o 

*6o ^m^M<omitm l 0 6 +t77"110 7Mi:, ^•/S14^'xHJ:^x/N 0 y ^ 

^13(4, JLIS^t^ 1 0 6 0Pfe*Ig«:*< LT^iv^o 
[0 0 16] 

(HI (e) Xt4 (f ) ic^$n^4 9 »C +t';7*|10 7, CuilO b<D — 
SIS, MUTfll 1 0 30-««:fk^W««BfS (CMP) fet:«t »), 

1 0 2 ftKS^&ift/iC ul 1 0 5 t/<V rm 1 0 3 k rt» <b & ElSUi l 0 8 ^Mt 
*o CMPfe(4, ^ijx.{4, 2Xf 7 iUf y^Cis^t 

(±, m''J71 10 3k L TO T aNH£* h •y/<-i:Lt+f;7"i 1 0 7T&&T i S 

i NtC ui 1 0 5 ^l^^i-^o l(02^fy 7^i3V>-C, 1 0 l^h 

Ht^'j7iio3 (?# i o 2 <D^m<Dii<D) ^iit^o iut lie 
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i-t LTy'j ii*^ts : &m^, h 2 o 2 mmtfcm) *i)\\z.tzi><D*7,7>)-tLxm 
m-t&o ttz. v -fm 1 0 7wm<7)fc&i~. y -/s 1 0 7 ^t#^i-^>7cs<h<7)s: 

if, #p*5 2 000-29463 o ^-^u^tta/o; T * 9 frmo&ttfe £ mU<7>Jf& 
-q *>*><> z<nt£, *\ v y'm t C ui^MMl Mo*< X 1 Citl^llt^o^ 

^y'J-ilt^ 00ml /m i n, WgEE7j£2 psi, $FJgy*-y K 4: 
+ T^-y KfiOHIteSc* 1 2 0 r pnu Sfg $ ft& fcffctr*-* T" - 7)ls<D®1fc& 

^120rpmttS,i2Xf7 T 5 v^T i> HSi 1 1 LT">'J * £ ^"tr }§?St: H 2 

tmmz. mm^y vizit^m^ tn^Lftmi$-<ommm^m^. *v >; -at** 2 0 0 

m 1 /m i n, ®F^/±£l £ 2 p s i , fflJ#^° -y K£{£t$1"& * ^ 'J T^ y K<DlH$Eik£ 8 
0 r p m, WJgSft* ^J^£15Mti~Sx-7fl'0[alte&£ 8 0 r prattio 
[0 0 17] 

JSJLtKK9JLfc «t o fc, £ 1 ©UttJBSUc «£ ft**, iftll0 6^1it^Xl«t7 
^110 7 i:«t »)B*fl:JB 1 0 6 (VtkJ&Zmik-f ZJf&ZUm Ltz<DX^ CMPtcJ: Zfflm 

[0 0 18] 

&*5, ±IEfftiSMv>Tfi, 1 0 8rt ? C u $ ft IftiPJLfca*, 

1110 8 liCu^i^^C u Sr=tlS^fc-r*#mtt*tfl-T#J«LT<> J:v» 0 
[0 0 19] 

« 2 n^mmk 

H2 (a) (f) *ISWW*2^|fc^«^«*ffii«>&*H5«l#ji^J* 

[0 0 2 0] 

»2©^jfe^jgu«*fiii6a*Ei»aijiw^ja^ifc»c*v»rtt, str, @2 (a) 

£ft£<t9K, #2»fltf5?-75 s ^$ft^#-*#3£« 2 0 0±C«ii2 0 1 * 

ml ifii 2 o i <7)@e«^^^fiit (Eau^-^uttje-raiKi*) 

2 0 2 S:f)StSo H2 (b ) H^£ft& i^:, jf 2 0 2 OftM£^tr*fePi Jf 2 

0 1±(0I1P^J71 2 0 3 £5£jftU ^•■;t^ 2 0 3±CC u v- K12 0 4 £BJ3t 
-T^o M2 (c ) H^§ft& J: -9 »c, C uli^ol £ fc U J: *K 8*2 0 2 

wrtB*-^tr^i*UC u £itff C u v- KS 2 0 4 XtM-OJtOifMlS^ <b 4 & C 

uJf (MS) 2 0 5 tMt4, H2 (d) K^Sft* J: 

IfiXfiMSifcgK J: l) C um 2 0 5 M^K-ft LT^fbS 2 0 6 a*H£.i"&o 111 2 (a 
) ri»t> (d) S-CH^^ft^X^O-e-ft^ftti, 5fcfc:#iMKifclJ8Lfcigi (a) frb (d 

) it {% i wiiii) n^sft4xefcra«t?**o 

[0 0 2 1 3 

02 (e) (C^^n^idtc, * J-^Ci§7C^a^*SLm<t^ 2 0 6 &ISfc*U 
Cu|2 0 5^MO@Mb*lfijt1-*/i<6W^^ 7 -fM 2 0 7 £0J&1-& O ^7C^ 
Si±, 0flx.tf % N H 3 7*7X7Ma^lfutt:J:t)ffv\ *t77'12 0 7^ttN 
H 3 7*7Xv«ii^it^ti:J: »9frdo ft-ffc^a^fHi, Wxtf, *^SJ^t) ? 3 8 0t 
. N H 3 vt»7) ? 7 0 s c c m, N 2 SE*?5*2 0 s c c m. |*| coEEtJ^ ? 5 Tor 

r> <Sajfem** f 4 5 0W, «filKFEBl75 f 6 5 0 mm, MB3W ? 1 0t>-3 0#"C&& 

o «*3, y -fm 2 o 7 (±c \\<omitm^mhti2> i><Dxit^ < , cuo»fi:«:itpw-f 
ife, /mj^i o o°c-3 5 o°c^th 2 tWB^c^-caTcrstiaaifron:^ 

2f*£ij0t)#x.T|B|— -f-^ >/N*-rtH-C^r 7 7*12 0 7 «:MLtt =tv^ c 
[0 0 2 2] 

H2 (f) tC75$ft>5) <t o *+77*12 0 7, Cul 2 0 5O-3, A'J7 
12 0 3 O— g&£CMP&H«fc iit^Ct lei , if 2 0 2 mizMtb&t titz C 
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2 0 5 712 0 3 t^ib^^BB^e 2 0 8 ^fit^o H 2 ( f ) 0>lgti % %\Z 

Wffl^mwLtzmi (f) ($ i <r>%mm^ (ount mmx&& 0 

[0 0 2 3] 

JlJJUiKlfcHHLrt: <fc n % 2 WHjfc^SStc «t fit* , ift|2 0 6 «itJXl^t7 
^•2 0 7t:J: OBSESS 2 0 6 o£j&£|fij]i-f LfcO-C, CMPCi^Sfl 

(i\ Cu|2 0 5il«i2 0 6*it + ^ 7^12 0 7 ©M*PI-Af 7^ 
[0 0 2 4 ] 

^1 2 0 8 t±C u ££<D£ n iCu ^ 1 1 S f L 1 1 «fcv> 0 J fc, 

[ 0 0 2 5] 

[HI] (a) frh (f) *!6WW»lo||*^J8U«*ffli6ji*E«Mllji 

<t>M7j & k ^ 1 1 * &tm * m&m \z ^-t m m m -e * £ 0 

[0 0 2 6] 

1 0 0, 2 0 0 #*#2MR, 
10 1, 2 0 1 ipfeliJf , 

102, 202 m&mv>B. 

1 0 3, 2 0 3 71, 

1 0 4, 2 0 4 Cuv-Kl, 

105,205 Cui> 

1 0 6, 2 0 6 BHfcW, 

10 7 tf7 7*i (TiSi NI) , 

2 0 7 +r;7i (Cu<7)Mfb9I) , 
1 0 8, 2 0 8 
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w&^m n&&&Emmik<7>Mfc^mLxi*, o o±<vmmm 1 o 1 
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i o 6 x v) i>mm<)^mm&ttm fr'b%z> * -v y 07 £tMu cmp^^t 

, »102rtCCuil05 %mir£n +t7 7'110 7, &t>\ Cufl05 co- 
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